An understanding of the development of antibody responses to mycobacterial antigens in children has potentially important applications. Firstly, antigens useful for serodiagnosis of tuberculosis might be sought by comparing antibody responses in children living in environments with many or few mycobacteria, in children before and after they receive BCG vaccination, and during the active tuberculous infection. Secondly, antibody may play a functional part in preventing or limiting dissemination of mycobacterial infection.' Tuberculosis control programmes in developing countries have not been successful2 and with the rising incidence of mycobacterial disease in association with HIV infection there is a need for alternative approaches to vaccination.
Finally, several of the major immunogenic antigens of mycobacteria (as well as a wide variety of bacterial, protozoal, and helminth infections) have been identified as members of heat shock protein families. Some authors have suggested a fundamental role for these immunologically dominant antigens that mimic self in the evolution and development of the immune system.3 There is also evidence that abnormal responses to major mycobacterial antigens with sequence homology to human proteins, for example the 65 kilodalton (kDa) heat shock protein, may be associated with the pathogenesis of diseases like rheumatoid arthritis,-7 atherosclerosis,8 and diabetes mellitus. 9 An understanding of immune responses to these antigens in children could throw light on the development of autoimmune processes and why the incidence of these diseases varies in different environments.
We have studied the development of antibody responses to sonicates of a variety of species of mycobacteria and to purified mycobacterial antigens, including the 65 and 70 kDa heat shock proteins and the cell wall antigen lipoarabinomannan, in unvaccinated children living in the UK. ELISA results These were expressed as the mean optical density of duplicates (absorbance measured at 490 nm on a Titertek multiscan ELISA reader) calculated as a percentage of the mean optical density of an adult positive control serum tested on the same plate. The optical density values from control wells coated with buffer but no antigen were deducted from the mean optical density of each test and positive control serum to control for non-specific background binding. To correct for variation in the optical densities of the positive controls for different antigens we applied a correction factor (the mean of the positive control optical densities for each antigen divided by a fixed mid-range optical density, that is 0 5.). For analysis of the results BCG vaccinated children were excluded and the children were divided into eight age groups: the geometric mean of the optical densities for each age group was used (because the responses were not normally distributed) to construct the relevant age curves.
Specificity of the ELISA tests
This was checked by preincubating positive control serum with a variety of mycobacterial and control antigens: suspensions of Pseudomonas spp, E coli, group B streptococcus, and Staphylococcus aureus. The blocking effect of antigens was assessed from log serum dilution curves of optical density.
MEASUREMENT OF IgG SUBCIASS RESPONSES ELISA tests for subclass estimation were similar to those described above with the following alterations: 50 ,ul quantities were used for all reagents; sera at 1/500 dilution; anti-IgG subclass 1 and 2 monoclonals (from Cambridge Bioscience) used at 1/1000 dilution, anti-IgG3 at 1/500 dilution all incubated at 4°C overnight; streptavidin conjugated to peroxidase at dilution of 1/8000 for three hours at 32°C; substrate and stopping solution as above; results of antibody absorbance measured as above but expressed as mean optical density after subtraction of the optical density obtained from wells coated with antigen but without test serum (to eliminate the effects of non-specific binding of the monoclonals); for each subclass and plate the same positive control serum was used (from a child with tuberculosis) and interplate variations in optical density were corrected using the positive control optical density. ASSESSMENT 3) . 
